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Introduction

� Expansion of our previous study
� Kim et al., 2003, J. Geophys. Res., 108, 4730

� Cases over a three year period

� Goals
� Examine the robustness of the conclusions of

our previous study

� Identify meteorological influences in observed
variability of droplet effective radius, re
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Sensitivity of Downwelling Shortwave
Radiation to Nd and LWP

Miles et al., 2000
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Technique
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2 �Mie scattering properties
depend of cloud droplet radius

�Iterative procedure based on
Min and Harrison, 1996a,1996b

�Most important of these
dependencies is the variation of
the extinction efficiency













Conclusions of Indirect Effect Study
at SGP

� Dominant influence on cloud optical depth, τc, in
liquid boundary layer stratus is the Liquid Water
Path (LWP), which accounts for 63% of the
variance in the entire data set and up to 97% on a
given day.

�  Effective radius, re varies little during a given day,
but varies from 5.6 to 12.3 µm from day to day.

� Aerosol light scattering at the surface accounted
for 24% of the variance in re in the entire data set.















Conclusions of Expanded Study

� Aerosol light scattering at the surface accounted
for 36% of the variance in re in the entire data set,
as compared to 24% in previous study.
� Suggests statistical approach to quantifying indirect

aerosol effects

� Clouds with 200 < LWP < 400 g m-2 exhibit
largest effects (42% of variance in re is explained).

� Relatively strong relationship between N2 and re
(43% of variance in re is explained).
� Smaller cloud droplets are correlated with higher

stability at the inversion


